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The deflection under load P can be found by the Castigliano theorem, consid¬ 
ering one-half of the arch as an arched cantilever subjected to a vertical force V 
and horizontal thrust H p acting as the two statistically independent forces. The 
concept of static independence is justified here since the external work done by H p 
in the direction of V is zero. Following the usual procedure, we get 

PR 3 

Y = -G 3 (27.39) 


where 


G, = G 1 


[4 sin a + 3 cos 2a — (ir — 2a) sin 2 a — l] 2 
8(7r — 2a)(l + 2 sin 2 a) — 24 sin 2a 


(27.40) 


For a = 0, Eq. (27.39) reduces to the well-known formula for a semicircular arch 
with horizontal constraint 
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The functions G 2 and G 3 are illustrated in Fig. 27.13. 


(27.41) 



h p 

H p =PG 2 



Fig. 27.13 Force and deflection factors for a pin-jointed arch. 


